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Strength characteristics : 


AjIc- jjjijll ajj. ■ « j ø AjjI jj Å1jL« Aj L_filJyi J* ^ i ■ « j£] ? Plotø ^ LilJl j ■ A < » 

jjc. ji (j-oi Plate J! IJ» Ja jj^j ja l_s.iJI j , CTX , CTy , Qxy <— italfraL 
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AjIc. Sjj^JI JLft^.yi jjjIj j-ai 


(_£,Jl J <— ilJVl Aj ^jubjj ^ JI oIajVI jJl ejiA JjlVi ^sjj* 

. Plate Ji Jc. A*ii jli ji^Vi Jc. ii.Uj .k: 


(j «i Ji <^yi j ^i ^-«_jUJi uU iji* 

jj jjc. ju^yi jx jsi ÅxjiiJi ejji^ ij j 



Plate in general case 


;<LJUll Cil pUj) Jj-a Jya pUalll JjLaI 

2 J 1 (JJAt^Vt (j $ ^ ^1 jakll <L<a jULa LjjLoi^ 

2 j 1 ^ ^Uakll (JL^Vl cJjWl -2 

. V (2^ I^jujLujI £* j k*A jULall Ji A^j\ -3 
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: 2 J 1 (J* gUaill <Ujtla ljLm* -1 


St : Sit^LiSn (J& (jA dl^jj ^ Jai-uall 4-u jl Åa -i 

t—S^)XJ w ^Åll j ^All Jaxjkiall I^A jLEj ^Åll 

■ Compressive strength of polymer^ 




. SlT 4-4jl^4 _L_1 

^ajUij C iLllVI (jl ^ ^ajUL 

lJjxj gJlalb J , %5 C^'j^ 

Shear strength of polymer -? 




: * T LiUVl Ja ^yA »UjI j lill _a. 

j A^l S jS Jjbj p£J ? jA ^jtaj lS^ 

I o/ O 0 UlUVl ^ Cijl£ I ila ? ^UaalL s^j^l «-iUlVl 

Å-a jULa ^gjL^aSl (_£ I %100hl <>— > il^ajl j^l J £> Ux-a Ijl^S 

d)lj-aj] jJ céIUå (Jjoj! AjI oU*^aå%100 C_flUlVl 4-luij C±jl£ I j] j 

jjJUil j A^l <LajULa t^JlåA (JjoJ j 


4 



E m & S U \a j S m £)j£i u^ O^ 4,4 ^ l ) 4 

. AJU1I MibUSI (jA dlj ^uiajj Ol^ J , 5m J ^ 0 ^ 



• Sl^JUSU Jlj-a dl^jj ^ AuJi 4«dj \Aa - J 

^a jliljuJ £>a C iLll V Ajudll I^Å ^a jlij 

_|_4 1 </*Q «\j ^111 ^ 5 ^ m 4 Åaxjlu ^g i* 3i£ 

►Sl ^ , ' . . ^ 

*l_1g jtL$ 3*^ ^ jliiju> V jl jtg-lijuj ^lili 5 V jl jU^-il 
juii j 5 ^^.bu jLi^ji cj j^. jLLg cy* loAå $. 3 ?^ ^ 3 *3^ &^a ^-9 ^^.vi t3 

^lili 5 ^ul j3l J ^-sUi!ilS Aj^L^JI <01 JalaaVl *Laj3 Uj^ ^JjujI ^aljjuj CjV^ Clj^lj (jjftj** 1 

^111 J ^)^VI Lai 5 4lLa jtLa 3*^-^ ^ jl^J ^LilL J ^3 3 g Ijjai J& 3^1 ^JUalLujl <1 L* iWj 

^jjoij 33 ^ ^1 a\c * VI AjLg_i]| ^,9 JUiU j ^ Jois aiLo jULg (3^ s-3?^ ^3 ^ J * ^ ^5^ ^Jl-laiLujl 

1 ^ \*\\ L*i i A 



: £um > £uf Vji uflUlSf) ^ -1 

flLllVI <11 JalLoal ^o-il ^11 <11 jalLual A 'NjVl 

i^l* jIIa ^-sUivi ^ jii^ ^juil j v ji e_iUiVi jU^jI 
3v^ <La jULa &j^-i ^*^1 ^11 ^ jliLj j 


Sf- 

Sm. 


a a 


iUVt f j\é c_åUibU 
i Clil^ul jA\ jl 33 LlilJ 


Sl = Sf * Vf + Sm * V 


m 



.um < fcuf Vji jL^I AJU J, -2 

^Jl <11 Jaljail ja JsVI <11 lalLuol A >jVl 

AiLoji-Lo _j Vjt j\ ig ii 

# WqQ \q*\a jtLa ja £J^-} ^a jl^3 J 


£llm £ 


Uf 


Sf J L-flLilVI ^ajt£j lAAlCr ^A-ll^ill ^Jjuofill <Iar*J 

Sm j ciil^ul jjll ^ jISj Lmj 


Sl = Sf * Vf + Sm * V 


m 


a ♦ 



£um = £uf IL. cJUSM j jL^-il AJU. J -3 

^1 ^£^1 <11 JalaiV <JjLuiAll jA\ <11 Jalail 4 'NjVl 

< 1 JA ^ jl»£j J \jLA J ^O-il ^11 ^)Li£j| 

^Cj <AXj^a <J^)^J 1 jtLa (^aI£j JAJ ^ J 

SL = Sf*Vf + Sm* Vm 


£llm = £l 


cUSj f JC& LjUlVl JjVl <JU J^åi 

IgJLajULa Ja eJ-L-l l a! n l^lLajULa 



Sl' 


L_iUiSn Ajudii <La jiii L_iLiSM ^udj 


Sl' 

Sl' 


uflUlbU ^ jl ^ JaLuall <L» jika _ Jfc 

? IjiA A ajIj jlagj^U JLS <j>a -l^ljJJ 

(j-aU. j_j ^jU l<ag la (_JS1 (JlSull 4 ^ 

UJ^ J (*& l ). 1 ( 3 ^ J^VI jLali-i J J«i ^ 

. jW^' ^jVU. <jJ 


A- In phase buckling : 



Sl' = 


’m 


1- Vf 


B- Out of plane buckling : 



Sl' =2 Vf 


Vf 


* Em * 


Ef 


3(1 - Vf) 


C- Splitting : 



Sl' = 


Ei * St 


E2*V 

V 21 


D- Shear : 


Z 


Sl “2 (Sfl2 * Vf + Sm12 * Vm ) ^ 2 Sm12 

( 3 ®^ (,£4^ OVlA-i Lyjci 
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5 J \ o i g j£J 5 cijLq jUl$ ^jjia^ji i iua ^ (jj^ 




•t*3l ^ g.Uaill yle S JS>« JUa.Sn -2 

: 2 j 1 cHJJ^' 


'N 

r ^ 


r a 



2 2 



CTi 


C S 2CS 


Qx 

02 

= 

S 2 C 2 -2CS 


a Y 

0 12 


-CS cs c 2 -^ 


CJxy 

J 


L J 


L J 




C: 

Cos 

S 

: Sin 


J 


; ylU!l£ Cfjj^au» cIiMj ^Umul ^jiaj i “ i '*j^ i -"'‘" J51Å (j" 4 ylUlb j 

Cl = c (Jx + S 2 Qy + 2CS CTxy 
02 = S 2 CTx + C Qy - 2CS CTxy 
0‘l2=-CSCTx+CSCTy - Cf-S 2 CT> 


'x y 


V JA tg-ujluii j 4 - 4 jULJl £-a JLa^VI 4 JjIAa -3 

► : 0&J*i ^ j fr J 

A- Interaction criteria : „ 

r -, 2 r r, 7 

^ 1 


CTi 


CJ 1 O2 


a 2 


Q 12 


To be safe 




t 


*LT 


CJ i SjL^J aua Sl Sl u^J*^ J 


+ 


0*2 Sjlui) u«a St St -é J 
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B- Max stress criteria : 


CTi < Sl' 
Oi < Sr 

0 ] 2 < Slt 


To be safe 


c_># tfi* (- c/- 




Max stress 
criteria 


02 


: JM&L 0^4 



ai 


Interaction 

criteria 


t g kkj JSH\ 



